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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solar battery module 
having fireproof structure without any risk of the ignition of a solar 
cell module itself due to a high temperature in the case of the fire of 
a building such as a housing. 

SOLUTION: In the solar battery module, a solar battery is sealed by . 
an adhesive resin between a surface protection member made of 
glass and a metal rear protection member, and an inner lead wire at , 
the positive and negative electrodes of the solar battery is 
electrically connected to an external lead wire via a connection 
terminal. In the solar battery module, a middle protection member 
114 is provided between a surface protection member 1 1 1 and a 
rear protection member 1 21 , the solar battery 1 1 2 is sealed by the 
adhesive resin between the surface protection member, middle 
protection member, and a metal frame body, an inner lead wire 117 

that is lead through the middle protection member is electrically connected to an external wire 1 18 via 
the connection terminal in a terminal box 119 that is provided between the middle protection member 
and the rear protection member, and the external lead wire is led to the outside through the rear 
protection member from the terminal box. 
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:* NOTICES* 

JVO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the structure of the power lead drawer equipment part which takes 
out outside the solar cell module which comes to close two or more solar battery elements a serial or the solar 
battery which carried out parallel connection with adhesive resin between the rear-face protection member which 
consists of a surface-protection member which consists of a glass plate, and a metal plate, and the metal frame 
prepared in the flank, and the power especially generated with the solar battery, in order to raise incombustibility. 
[0002] 

[Description of the Prior Art] Researches and developments of clean energy are furthered from the position of 
current and environmental protection. Especially, the solar battery attracts that the resource (sunlight) is infinite and 
attention since it is pollution-free. The example of representation of the solar battery (photo-electric-conversion 
equipment) with which it comes to carry out series connection of two or more solar battery elements formed on the 
same substrate is a thin film solar cell. 

[0003] It is thought that it becomes in use [ a future solar battery ] with a thin shape since a light weight, the low 
price of a manufacturing cost, and large-area-izing are easy for a thin film solar cell, and need is spreading also in 
the business use and the object for general residences which are used by attaching for a roof, an aperture, etc. of a 
building in addition to the object for electric power supplies. 

[0004] At recent years, researches and developments of the. flexible type solar battery which used plastic film are 
recommended, and it can mass-produce by the manufacture approach of a roll two roll method or a step roll method 
taking advantage of this flexible nature. 

[0005] In order to close the solar battery formed as the above-mentioned thin film solar cell module on the film 
substrate which has electric insulation by the protection material of electric insulation, what prepared the both sides 
by the side of the light-receiving side of a solar battery and the field non-receiving light the protective layer is 
known. 

[0006] Drawing 5 and drawing 6 show an example of the structure of the solar cell module which was proposed by 
the applicant for this patent and indicated by Japanese Patent Application No. No. 172624 [ 1 1 to ], and show the 
detail of the power lead drawer equipment structure to drawing 7 and drawing 8 . 

[0007] In drawing 5 and the solar cell module shown in 6, to the light-receiving side side which is the sunlight 
incidence side of a solar battery 1 The glue line 2 which used EVA (ethylene vinyl acetate) etc., the damp proof 
course 3 which used ETFE (ethylene TORIFURORO ethylene) etc. for the list, and EVA are filled up with a glass 
fiber. The laminating of the light-receiving side side protective layer 6 as the strengthening layer 4 which raised the 
mechanical strength, and a weatherproof protective layer which consists of a surface protective layer 5 of dirt matter 
antisticking which used ETFE etc. on it was carried out, and it has protected the solar battery 1 . 
[0008] moreover, in the un-receiving-light side which is the opposite side, a sunlight incidence side The laminating 
of the glue line 9 which used EVA with a glue line 7, the insulating layer 8 which used ETFE which served both as 
waterproofing and electric insulation, and polyimide, and the reinforcement layer 11 which makes the duty of 
junction is carried out, and the non-receiving light field side protective layer 10 is formed. The reinforcement layer 
1 1 which used the metal plate by \vhich the laminating was carried out on it has pasted up, and above-mentioned 
each class is unified by the pressurization thermal melting arrival lamination. In addition, although the lamination of 
each class is generally performed caudad toward order from the surface protective layer 5 of the space upper part in 
drawing 6 , the solar battery 1 and the glue line 2 are unified beforehand. Moreover, some layers may be omitted 
according to needs. 
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•{0009] Furthermore, it is extended to the non-generating electricity field of the side of a solar battery 1, the power 
lead wire 12 of flat foil copper wire is arranged in parallel along the both-sides side of the abbreviation square-like 
.solar battery 1 in a non-generating electricity field, and the light-receiving side side protective layer 6, the non- 
receiving light field side protective layer 10, and the reinforcement layer 1 1 are connected to the plus pole which a 
solar battery 1 does not illustrate by the crossover 13 of conductive adhesive tape or soldering flat foil copper wire, 
or the minus pole, respectively. 

[0010] Moreover, near the edge of the power lead wire 12, the power terminal box 14 which makes the junction 
which pulls out the generated power outside is being fixed to the reinforcement layer 1 1 by adhesion or the screw 
stop, a cable 15 is electrically connected with the power lead wire 12 by the path cord 16, and the plate-like solar 
cell module 50 is formed with the square as a whole. 

[001 1] Here, the drawing structure of a power lead is explained in full detail below. Drawing 7 indicates it reversely 
[ vertical ] as drawing 6 with the sectional view of the power terminal box 14. Moreover, drawing 8 is the plan 
which removed the free wheel plate 27 of the power terminal box 14. 

[0012] The reinforcement layer 11, a glue line 9, an insulating layer 8, and a glue line 7 are mostly penetrated from 
right above, and a hole 17 can open, drawing 7 and 8 - setting - the power lead wire 12 « The base base 28 is 
arranged in contact with the reinforcement layer 11, and conclusion immobilization is carried out with the screw 
which is not illustrated [ which does not illustrate and does not adhesion-fix ] in the reinforcement layer 1 1 so that 
the front face of the power lead wire 12 may be exposed and the hole 1 8 of the power terminal box 14 may be 
mostly located in a line on the same axle on a hole 17. 

[0013] The path cord 16 which used copper wire is inserted in the above-mentioned hole 17, and the edge is joined 
by solder to the power lead wire 12. A path cord 16 is led to the terminal block 19 of the base base 28 through the 
hole 18 of the base base 28, and conclusion immobilization of the edge is carried out with the lead wire 22 of the 
antisuckback diode 21 with the screw 20 of a terminal block 19. moreover, the lead wire 23 of another side of the 
antisuckback diode 21 is led to a terminal block 24 - having - the conductor of a cable 15 - conclusion 
immobilization is carried out with the screw 26 with the core wire 25. 

[0014] In addition, in order to abolish the poor insulation by moisture invasion in a hole 17 and a hole 18, it fills up 
with waterproofing and insulating resin and a terminal block 19 and 24 screws 20 and 26 are similarly covered by 
waterproof resin, the base base 28 is covered, conclusion immobilization is carried out with the screw which is not 
pasted up or illustrated, and the lid 27 forms the power terminal box 14. 

[0015] By the way, carrying a solar cell module in the roof of a residence, and performing photovoltaics is 
performed. It is one of the requirements with required in the case of a residence, when approved as a building 
agreeing in the regulation system to fire prevention, in order [ for example, ] to prevent the spread of a fire by jump 
fire in the case of a wooden building object ~ a roof - an incombustible material --.******--**- it is carried out. 
For this reason, when the solar battery of structure is carried conventionally, in order to raise the incombustibility of 
the solar battery as roofing, what used the metal plate, for example, a steel plate, for the rear-face protection member 
is used, and the thing using the glass plate as a surface-protection member is used. 

[0016] The block diagram which explanation of this invention showed typically for convenience is shown in 
drawing 4 about an example of the solar cell module of the above fire protection construction. 
[0017] The resin seal of the solar battery 412 by which two or more solar battery elements were connected to a serial 
or juxtaposition is carried out through transparent adhesive resin 413, such as EVA, between the frames 410 which 
consist of a rear- face protection member 421 which consists of a surface-protection member 41 1 which the solar cell 
module shown in drawing 4 becomes from glass, and a steel plate, and aluminum material. 
[0018] For the plus terminal 415 for power lead external drawing of a solar battery 412 and the minus terminal 416 
for external drawing which were connected to a serial or juxtaposition, two or more solar battery elements The 
internal lead wire 417 is fixed with solder. This internal lead wire 417 It is led in the terminal box 419 which 
penetrated the rear-face protection member 421 and was installed in the rear-face protection member exterior, and 
the internal lead wire 417 is electrically connected to the external lead wire 418 into this terminal box, and it has 
structure which takes out outside the power generated with the solar battery 412. 

[0019] It is fixed to the rear-face protection member 421 with adhesives so that the penetration section 420 for 
internal lead-wire 417 drawing may be closed, and a terminal box 419 seals the penetration section in order to 
prevent invasion of moisture. 
[0020] 

[Problem(s) to be Solved by the Invention] By the way, if the conventional solar cell module as shown in said 
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-.drawing 4 should be installed in the roof of a residence and a housing fire should break out, since the glass plate of a 
surface-protection member breaks in a thermal shock according to the elevated temperature in case of a fire and a 
terminal box is in the outside of a rear-face protection member, the adhesives of a terminal area carry out heating 
fusion^ and a terminal box falls on roof sarking from a solar cell module. Furthermore, the adhesion resin for the 
closures exposed from the module fuses, and possibility of igniting to this arises. That is, the conventional solar cell 
module had in itself the problem which is not enough. 

[0021] Made in order that this invention might cancel the above troubles, the technical problem of this invention is 
to offer the solar cell module equipped with fire protection construction without the danger that ignition will arise in 
the solar cell module itself, according to the elevated temperature in case of building fires, such as a residence. 
[0022] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, it sets to this invention. 
Between the rear-face protection member which consists of a surface-protection member which consists of a glass 
plate, and a metal plate, and the metal frame prepared in the flank It comes to close two or more solar battery 
elements a serial or the solar battery which carried out parallel connection with adhesive resin. It is the solar cell 
module which comes to connect the internal lead wire of the positive electrode of said solar battery, and a negative 
electrode with external lead wire electrically through a connection terminal. Prepare a middle protection member 
between said surface-protection member and a rear- face protection member, and it comes to close said solar battery 
between a surface-protection member, a middle protection member, and a metal frame through adhesive resin. It 
connects with said external lead wire electrically through the connection terminal in the terminal box which 
prepared the internal lead wire which penetrated and pulled out said middle protection member between said middle 
protection member and the rear-face protection member. Said rear-face protection member should be penetrated 
from said terminal box, and this external lead wire should be pulled out outside (invention of claim 1). 
[0023] By the above-mentioned configuration, even if a fire breaks out, a terminal box is not omitted from a solar 
cell module, and the spread of a fire of a solar cell module can be prevented. 

[0024] Moreover, in said solar cell module according to claim 1, said terminal box should be prepared according to 
the individual corresponding to each of the positive electrode of said solar battery, and a negative electrode 
(invention of claim 2). According to this configuration, the leading-about distance of internal lead wire becomes 
short, and that part and power loss can be reduced so that it may mention later. 

[0025] Furthermore, in the solar cell module given in above-mentioned claim 2, it should replace with said terminal 
box, and should consider as the connector terminal which penetrated and prepared said rear-face protection member, 
said internal lead wire should be connected to the end, and external lead wire should be connected to the other end 
(invention of claim 3). According to this configuration, the connection to a terminal becomes easy. 
[0026] Either of said claims 1 or 3 should be filled up with electric insulation resin in the solar cell module of a 
publication further again between said middle protection member, the rear-face protection member, and the metal 
frame (invention of claim 4). According to this configuration, improvement in mechanical and electrical protection, 
such as a solar battery, a terminal, and inside-and-outside lead wire, can be aimed at. 
[0027] 

[Embodiment of the Invention] Based on a drawing, the example of this invention is described below. 
[0028] to the member which has the same function as each part material which shows the typical block diagram of 
the example of a solar cell module different, respectively in connection with this invention, and is shown by the No. 
400 set in drawing 4 , drawing 1 thru/or 3 give the number which made double figures the same number the bottom 
to the set thru/or the base of No. 300 of No. .100, respectively, and omits explanation. 

[0029] EVA adhesion resin 1 13 is used for the solar cell module of drawing 1 between the surface member 1 1 1 
which consists of glass, and the fluororesin film 1 14 containing Al foil as a middle protection member, and it closes 
a solar battery 1 12 to it. The internal lead wire 1 17 is fixed to the plus terminal 1 15 for external drawing of a solar 
battery 1 12, and the minus terminal 1 16 for external drawing with solder, and this internal lead wire 1 17 penetrates 
penetration section 1 14a of the middle protection member 1 14, is taken out by the solar cell module background, is 
led in the terminal box 1 19 by which adhesion immobilization was carried out on the rear-face protection member 
121 which really consists of a steel plate, and is connected with the external lead wire 118. 

[0030] This penetration section 120 is closed, when connection to a terminal is made through the penetration section 
120 and the external lead wire 1 1 8 carries out the screw stop of the metal lid 123 to a rear-face protection member. 
Moreover, the external lead wire 1 18 is extended on a solar cell module background through the hole 122 by which 
water proofing is carried out with the heat-resistant rubber packing prepared in the rear-face protection member, and 
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; the connection between solar cell modules or connection with an external load is presented with it. 
[0031] In addition, the space 124 between the middle protection member 1 14 and the rear-face protection member 
121 is filled up with electric insulation resin, for example, silicone resin. 

' [0032] Drawing 2 shows the typical block diagram of the 2nd example of this invention, and forms a terminal box 
219 according to an individual to each of the plus terminal 215 for external drawing of the cell of a solar battery 212, 
and the minus terminal 216 for external drawing. In this case, distance of leading about of internal lead wire can be 
shortened, and the power loss by internal lead wire can be fallen. In drawing 2 , illustration of the penetration section 
120 in drawing 1 and a lid 123 is omitted. 

[0033] Drawing 3 shows the typical block diagram of the 3rd example of this invention, and. performs and carries 
out the screw stop of the waterproofing packing to the opening 322 of the position of the rear-face protection 
member 321 which really consists the connector terminal 319 of a steel plate to each of the plus terminal 315 for 
external drawing of the cell of a solar battery 3 12, and the minus terminal 3 16 for external drawing. In this case, 
connection with the connector terminal 319 of the internal lead wire 317 is made by [ as being the following ]. First 
the rear- face protection member 321 is attached in the metal frame 310, and it pulls out outside through the opening 
322 which formed the internal lead wire 3 17 in the rear-face protection member 321, and connects with the 
connector terminal 319. Then, the screw stop of the connector terminal 319 is carried out to the rear-face protection 
member 321. Electrical installation completes the external lead wire 318 only by inserting in the other end of the 
connector terminal 319. However, the external lead- wire connection of the connector terminal 319 needs suitable 
pre-insulation. 
[0034] 

[Effect of the Invention] According to this invention, as mentioned above between the rear-face protection member 
which consists of a surface-protection member which consists of a glass plate, and a metal plate, and the metal frame 
prepared in the flank It comes to close two or more solar battery elements a serial or the solar battery which carried 
out parallel connection with adhesive resin. It is the solar cell module which comes to connect the internal lead wire 
of the positive electrode of said solar battery, and a negative electrode with external lead wire electrically through a 
connection terminal. Prepare a middle protection member between said surface-protection member and a rear- face 
protection member, and it comes to close said solar battery between a surface-protection member, a middle 
protection member, and a metal frame through adhesive resin. It connects with said external lead wire electrically 
through the connection terminal in the terminal box which prepared the internal lead wire which penetrated and 
pulled out said middle protection member between said middle protection member and the rear-face protection 
member. Should penetrate said rear-face protection member from said terminal box, and this external lead wire 
should be pulled out outside. Or corresponding to each of the positive electrode of a solar battery, and a negative 
electrode, said terminal box is prepared according to an individual. Or by having replaced with said terminal box, 
having considered as the connector terminal which penetrated and prepared said rear-face protection member, 
having connected said internal lead wire to the end, and having connected external lead wire to the other end Even if 
a fire should break out in the building in which the solar cell module is installed A terminal box is not omitted from 
a solar cell module, and the solar cell module equipped with fire protection construction without the danger that 
ignition will arise in the solar cell module itself can be offered according to the elevated temperature in case of 
building fires, such as a residence. 



[Translation done.] 
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